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(54) RESIN SUBSTRATE COATED WITH AMORPHOUS CARBON FILM AND FILM FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable extremely high hardness and transparency to be compatible by coating 
an amorphous carbon film in such a manner that the concn. of hydrogen atoms contained in the carbon film 
gradiently reduces from the grain boundary layer between a resin substrate and the carbon film toward the 
outermost surface layer of the carbon film. 

SOLUTION: The position of a substrate holder is set to plasma so as to satisfy &verbar;(L-D)/D &verbar;^0.5, 
and, by using a plasma CVD method, an amorphous carbon film is applied on a resin substrate in such a manner 
that the concn. of hydrogen atoms contained in the carbon film on the grain boundary layer between the resin 
substrate and the carbon film is controlled to >2.0 x 1022 atoms/cm3, and the concn. of hydrogen atoms 
contained in the carbon film on the outermost surface layer of the carbon film is <1.8 x 1022 atoms/cm3, and 
the concn. of hydrogen atoms contained in the carbon film gradiently reduces from the grain boundary layer 
between the resin substrate and the carbon film toward the outermost surface layer of the carbon film. L 
denotes the shortest distance from the center of a waveguide to the substrate holder, and D denotes the 
longest distance from the center of the waveguide to the edge of plasma generated in the direction of the 
substrate. 
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